Post tuberculosis bilateral knee deformities treated using external fixator with successful results.
Introduction
Bilateral knee flexion deformity develops in association with arthrogryposis, popliteal pterygium syndrome, sacral agenesis, poliomyelitis, haemophilia & cerebral palsy [1, 2, 3] . It is very rare to find bilateral isolated flexion deformity of knee as it is often complicated by valgus deformity, subluxation, and external rotation of the tibia on the femur because the hamstring muscles pull the tibia posteriorly and the biceps femoris and the iliotibial band rotate the tibia externally [4] . Traction with balanced suspension, Buck extension, static and dynamic splints, casts, or braces designed to extend the knee gradually are of value in the conservative management of flexion contracture of knee. Surgical options in adults include soft tissue release procedures, gradual distraction using the Ilizarov principle or a combination of the above [4] . We report a case of idiopathic bilateral flexion deformity of knees with an indigenously developed Bhosale fixator [5] with complete correction of the deformity and recovery of pain-free full range
Case report A 34 year male Indian patient presented with bilateral flexion deformity of knees with chief complaints of inability to walk over the past one year. The patient was admitted and treated for disseminated tuberculosis over the past eight months at a hospital. The general condition of the patient was poor and was completely bedridden throughout the eight months of AKT( Anti Kochs Therapy) treatment . Patient was non-compliant with bracing and physiotherapy during that period and had developed flexion deformity of knee. There was no history of trauma, haemophilia or any other significant childhood history like cerebral palsy and the patient was symptom free and had a normal pain-free bipedal gait before the onset of disseminated tuberculosis. On clinical examination the patient had a flexion deformity in bilateral knees of 60 degrees with further pain-free flexion possible upto 120 degrees bilaterally (Fig 1) . Quadriceps were wasted. There was no joint line tenderness, crepitus, effusion, scars and sinuses. There was no distal neuro-vascular deficit & significant inguinal lymohadenopathy. The patient was unable to stand or ambulate. Complete hemogram, coagulation profile, erythocyte sedimentation rate(ESR) of the patient was normal. Rheumatoid factor was negative. Antero-posterior and lateral radiographs of the knee confirmed the flexion deformity and showed no evidence of any lytic or sclerotic lesion. There was no posterior subluxation of tibia. Patello-femoral articulation, spine, pelvis and ankle were normal clinicoradiologically. The flexion deformity of the knees was assumed due to the prolonged position of flexion during the severe illness as there was no evidence suggestive of tuberculosis of knees. The patient was treated by a modified 4.5mm external fixator designed by Dr Bhosale [5] ( Fig 1a & Fig 2) for both the knees. The standard method of insertion of 4.5 mm pins was followed with pre drilling with 3.2 mm drill bit using triple trochar & sleeve. Three pins each were inserted in the distal femur and proximal tibia from the lateral aspect using a T handle confirming bicortical hold. Assistance of the C-arm image intensifier was taken for the insertion of the pins. Final assembly was completed over the inserted pins. Gradual distraction was started at the rate of 1mm per day from the second postoperative day. The distraction on daily basis was continued for a period of six weeks at the end of which the deformity was corrected and full extension was achieved. The distractor was fixed in extension for a period of two weeks. There was no pin tract infection or neurovascular injury in our case. Fixators were removed under short general anesthesia and above knee cast was applied in full extension for a period of three weeks. The cast was removed and the patient was subjected to physiotherapy over a period of six weeks to achieve functional range of motion and quadriceps strength. Gait training was given to the patient along with push knee brace. The patient gained a normal pain-free full range of motion of both the knees with a normal bipedal unassisted gait. A total of 17 weeks elapsed from the onset of the treatment till the patient regained bipedal unassisted gait. The patient is able to squat and sit cross-legged. ( Fig 3) .
Discussion
Bilateral flexion deformity in knees is generally caused due to arthrogryposis multiplex congenita, lumbosacral agenesis, poliomyelitis, multiple pterygium syndrome, cerebral palsy and in rare cases haemophilia [1, 2, 3] . There was no evidence of osteoarticular or spinal Kochs at presentation. Inflammatory disorders were ruled out based on the serology and the lack of symmetrical involvement of small joints of hand/foot or spine clinico-radiologically. The coagulation profile of the patient was normal. Congenital, traumatic and developmental causes of flexion deformity were ruled out as the patient was absolutely normal before the onset of disseminated tuberculosis. We present here a case of bilateral flexion deformity of knee with the etiology most likely being postural. We could not find idiopathic bilateral isolated flexion deformity of knees in the literature. The flexion deformity of knees usually can be at least partially corrected conservatively. Traction with balanced suspension, Buck extension, static and dynamic splints, casts, or braces designed to extend the knee gradually are of value. These measures can be used before surgery to make the operation less extensive and af ter surger y to increase the correction. [4] Progressive correction of the knee flexion deformity by skeletal traction is associated with high morbidity, such as pain, pin site infection, and posterior subluxation of the knee, and usually does not correct the deformity entirely, necessitating further surgery at a later date. Serial casting was avoided in cases of flexion deformity greater than 20°, because of its poor outcome and complications such as pressure sores, pain and subluxation of the knee. [6] Surgical procedures proposed to treat flexion knee deformity are lengthening of the hamstrings, posterior capsulotomy, supracondylar femoral extension osteotomy or proximal tibial wedge osteotomy, femoral shortening and arthrodesis. Osteotomies are effective but change the anatomy of the joint. Massive soft tissue release may lead to joint instability. Martin et al [7] effectively treated flexion deformities in adults by acute posterior soft tissue release maintained by knee spanning unilateral external fixator accompanied by daily stretching and active physiotherapy on daily basis in partially corrected cases. They concluded that their method of treatment was safe and effective with no recurrence, instability and no neurological or vascular complications. However acute correction of flexion knee contracture with soft tissue release, osteotomy, or both may lead to serious complications. Soft tissue release may be c o mp l i c a te d by p e ro n e a l p a l s y, k n e e s u b l u x a t i o n , hyperextension, skin necrosis, and recurrence [8] . Dror Paley [9] o emphasised that correction of severe deformities (>40 ) should rarely be attempted at one sitting. Distraction arthrodiastasis may induce an increased fibrous tissue response which may be more pronounced after soft tissue release. Hence many prefer gradual correction with the frame without a soft tissue release [10] . Gradual correction of the deformity has been achieved by many authors using Ilizarov circular fixator [11] and monolateral fixators [8] . Herzenberg [8] et al observed that the average total arc of motion remained essentially unchanged after treatment though the functional range of motion improved substantially.
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As the deformity was significant acute radical release and correction of deformity was not done due to risk of soft tissue complications and peroneal nerve injury. The severity of the deformity prevented the use of the serial casting. Bilateral application of ring fixator is cumbersome both for the patient and for the surgeon. We treated this particular case using the indigenously developed Bhosale fixator which is also based on Ilizarov principle. The swivel clamps at either ends help to correct the angular deformity at the time of distraction and no separate hinges are required. Since it is a monolateral fixator compliance was not an issue and very simple to apply. It is cost ef fective when compared to the Ilizarov and Limb Reconstruction System monolateral fixator. However the fixator has its own limitations. The fixator cannot be used if there is subluxation of the knee joint. Its difficult to get optimal results in osteoporotic bones and multiplanar deformities. We are not aware of bilateral flexion deformity in the literature with etiology being postural. Although the flexion deformity was of long duration it wasn't associated with valgus malalignment, external rotation or posterior subluxation of the knee joint. We treated this case using indigenously devised Dr Bhosale fixator without soft tissue release. We achieved full correction of the deformity with pain-free full range of motion at the knee joint with no residual stiffness.
Conclusion
Idiopathic isolated bilateral flexion deformity of knees is very rare and is an impediment to normal ambulation. Arthrodiastasis with indigenously designed Bhosale fixator is a simple, efficient and cost effective treatment for flexion deformity of knee. Regular physiotherapy with range of motion exercises in a bed ridden patient should prevent such deformities.
